Endocardial defibrillation-strength stimulus produces bipolar responses and charge diffusion in rabbit left ventricle  by Lin, S.-F. & Wikswo, J.P.
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develop syncope have an altered baroreceptor function as compared to 
normal subjects, 
~ Laser Imaging that Stronger Shocks Shows 
Increasingly Depolarize More Refractory 
Myocerdlum 
R,T, Oeve, S,M, Dillon r , University of Pennsylvartl~, Phlladelpltl~, PA, USA; 
'Allegheny University of the He,'llth 8clenc(~s, Phlla#elphl+t, PA, USA 
Background: Shock.inducted myoo~rdlsl depelsflzntlon depends on shock 
~trength end membrane refractoriness nnd ao non.uniform shock responses 
should ~rlse in the hasrl, 
M~fh{~ls: To test this we mapped optlosl e~tlon pefonflele with a Lsssr 
Imt~glng system at 10000 mites on the right ventri(~lea of 5 perlused rabbit 
hearts stelnsd by dl.4-ANEPPS, Images were obtained et e 5 me frame inter. 
vsl, ShOcks (5 ms, 60~50 V) were epplled between besnl-epleel eleGtrode, 
et 3 coupling intervals during pacing, l~kooff potentials ware measured from 
the pro,shook Issues ~nd grouped Into twenty, 5% bins, Oepolerl~ation in 
response te the shock was determined by comperiog the pro- and poet-shock 
101egos, 
R~ult~: The ¢uwes am the me~n percentage of mites depolarized by ee~h 
sh~k versus the binned takoolt mumbrann potential, Tho~;gh del~laritation 
w~s nee,flatters in sp~ea, progressively stronger nhncka depolarized more 
retre~tery (depolarized) myooardltlm, 
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C~P, cht,'~ton: This r~sult correlates with the dependence of defibrillation 
~UCC(+SS on shock strength and suggests a linkage. 
• Endocatdlnl  Defibri l lation.Strength St imulus 
Preducss Bipolar Responses and Charge 
Dif fusion in Rabbit Left Ventricle 
S .F Ltn, J P. Wikswo, Jr.. Vdno~rb#t Univeml~*, Nashville, TN, USA 
Background Recent evidence shows that an electric pulse simultaneously 
produces depolarized regions (DR) and hyperpolari:.od regress (HR) at the 
trensmembmno potential (Vr.) dunng monophastc stimulation, Such an effect 
has boon demonstrated with a point electrode placod on the heart surface or 
with interest loads in the right ventricle, but has never been observed directly 
with tntem~t loads in the thicker left ventricle (LV) 
^~thod~: Lengondorff-pertused, di-4-ANEPPS stained, isolated rabbit 
hearts (N ,= 8) were immersed in Tyrodo's solution to simulate a volume 
conductor model. Following 20 pacing pulses at a constant cycle length of 
500 ms, an endocardtat monophnsto $2 (5 ms, 100--2,00 V) referenced to the 
beth was spplied to the LV apex during the Vm plateau. High-speed optical 
imaging at 322 frame.second messured Vm changes during and after 92, 
Result; F(gure shows an iso-potential contour mapth, During $2, DR and 
HR appeared on the opicerdium with a time-independent boundary (white 
area) between them There was no evidence of propagation of the onset of 
either DR or HR. Immediately after $2, electric charge from the DR diffused 
into the HR, sh~ftlng the boundary until the tissue in the $2 HR was at the 
same state of partial depolarization as the surrounding, DR. The tissue in the 
$2 DR and HR did not fully dcpotari:,o until approximately 90 ms later, when 
an achv,~tion wavefrent propagated into the region from elsewhere. "N 
Conclusion: The presence of DR and HR on the epicardial surface fol- 
lowing an endocardial DS suggests that such a bipolar response extends 
through the 3-D heart well, and can produce activation and repolarizetion 
heterogeneities and delayed tissue response, creating a substrate for fuse- 
tional reentry after the shock. 
1 72 ] Sodium Current Is Activated Under Fibri l lation 01 7- 1 
Conditions 
MR, Ujholyl, T,L. Creezzo. University of Georgl~l t"ln(t Medical College of 
GQorgta, August~+ GA, USA 
Vontricular flbrllletion (VF) ham brief action potentials (AP) (50,-70 ms) with 
short diastolic Intervals (10-30 ms), Under these conditions Ion channel 
activity may be grossly different, but pharmacologic Studies suggest thet 
Nn channel ectlvatlon contributes to the generation and probegefon of AP 
during VF, This study determined if No' channels san be at:riveted .ed~f 
conditions similar to VF, laolntmJ ehle, k venfrieul+lr myoo/tee (n '+ 7) were 
voltage olsmped to quanfltate f+lst lnwtl~ No* automat, The voltage cl~lmp 
protocol simulated VF with a 10 pulse train ~1 10 H;~ (100 m~ o/cle leogth 
(CL)) nnd ~ AP duration (APD) ranging from 90 ms t~ 20 ms, After each 
train ~ teat pules was delivered from holding (--O0) in t0 m~ st~l~, The train 
pml~eded eaah step pulse, Peak ourrant (figure !) for wntrol (no+ train) and 
each APD protocol oc¢urred el Vm of -10 mY. Peak c~rent was related 1o 
rest intental and ingressed exponentially as APD decease:l, Figure ~ is an 
ina¢tlvation protocol using 1000 ms and 100 roe prepu!se (Vm0l -1~ to 
..... 20 my) followed by a feat pulse to 10 my. This shows that d~ae;~at~on 
time affects N,~ ° (~hsnnel ins~tw~tion, 
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Conclusions: Sodium current contributes to VF AP oven at rest intervals 
as bnef aS 10 ms, Both rest intoP.,al and length 01 membrane depolanzatmn 
affect Na ° current. Thus, the beet AP seen dunng VF allow tor greater Na" 
current, thereby compensating for a short rest interval. 
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[ 1018-1611 Carotid Sinus "Irritabil ity" Rather Than 
Hypersensit ivity; A New, More Accurate Name 
for  an Old Syndrome 
C,R, Cole, J,H. Zuckerman, B.D Levies. UT Soufh.~$tem. Dallas. Texas. 
USA 
Carotid Sinus Hyporsonsttivity (CSH) is a well descnbed cause of syncope. 
resulting in bradycardia an(t~or hypotension in response to neck pressure 
To test the hypothesis that CSH represents an inappropriate response of the 
baroreflex system to a nee-physiologic stimulus rather than a truly hyper. 
sensltivo carotid sinus (i.e,, excessive vagotonia and sympathoinhiblfion i  
response to arterial hypertension), we used a neck collar to deliver stepped, 
R-wave triggered changes in transmuret carotid sinus pressure from +40 to 
60 mmHg during e single held expiration We studied 8 men (Mean Age ** 
SD, 65 :~ 12 yr.) with carotid sinus syndrome (CSS) along with 10 ago and 
sex matched controls. Seven rcpetibons of pressure changes were averaged 
and the carotid sinus response descnbed by changes in the R-R tntewaL 
One subject tn the CSS group was excluded due to an inabiSty to reproduce 
CSH 
Results: 
Carotid Sinus Response CSS (n = 7) Control (n =. 10) P 
Gain (rnsec/mmHg) 30 • 2 1 22 ± 30 02~' 
Mtn R-R (msec) 836 • 153 964 :~ 190 O.IG 
Max R-R int (r"+sec) 969 ± 160 1067 ~: 537 0.36 
Range (msec) 133 ± 82 101 ± 80 031 
Operational Point (%) 3Q ~- 40 15 ± 21 0.41 
There were no statistical differences in markers of carotid sinus response 
to physiologic pressures, suggesting that CSH is not a "hypersensitive" reflex, 
but rather an inappropriate rosponso, or "irritability" Ot the b~rerellex system 
to non-physiologic deformation of the carotid sinus. Perhaps this syndrome 
should be renamed "Carotid Sinus Irritability" to more accurately reflect it's 
pathophysiology, 
